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1. CONCLUSIONS AND RECOMMENDATIONS: —  °

g ; Detalled geologlcal mapping,. CUmblHEd with. buth
alrbcrne and ground geophy31cal surueys, during 1972~?3,

_ succeeded in defining. several anomalous regions within
E. L. 42/?1 which justify further exploration during
'1973 T4. __These anomalous reglons lie hoth w1th1n

 _7, -  _ '~Aréa'1 and Area 2. UF the llcence area.-,
~ - AR } _ : _
, ragions be further explored'by way of ground magnetometer,
1. P., (both E.IsPy and MaTs P.), geochemlcal 8011
-sampllng and detailed geological mapplng surueys.

- It is recemmended that during 1973~?4, the anomaldus

A ' .} In more detail, Areé (K (N,w;'uF’Renisun Bell) There

'*“é SRR aré two regions within Area 1 which require further | '

g o atféntion._uiz. (a) that geophysically anomalous area .

L _ . ' araund the Pieman River Rnad-Dunkley Tram Road Juncﬁion

- and (b) a region in the south of Area 1 which an’ earlier

3. ' S _ alrborne magnetic survey showed to be ancmalous. '

ﬁ9 Anomaly (a) is geologically éimilar to the Renison
:Eell Mine area. It is maghétically'anomalous but

_ Turair responses were small. =~ It is already covered by
traverse lines, and the only work recommended for ?9?3 74

B N - 1s geochemical soil sampling and a restrlcted IvPy survey.

' Anomaly (b) is an area of Cambrian and Precambrian

sedlments._ An alrmag. suruey by Aberfoyle in 1964

deflned a large lou order anomaly in the area.  llork

. repommended in 1973~74 includes estahlishing a series

:3;' 3'..' ~ af cut traverse lines over the airmag; anomaiy and

E ' completing ground magnetlc and geochemlcal Surveys on

'tthe lines. ' '
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ji.l | ' - '"'Area“Z.(S.'Uf Renis0n Bell).  Several Turair

e - "_‘: ~ .and Airmag..anomalies were defined in_the'NDrthefn

'fé : o .. . ‘section of this area during 1972-73.  Most of this 

A | area is alréady covered by cut traverse lines, on. which

- an I.P, - 5,P. -resistivity survey has been completed,

together with some drilling. In addition to a re-

| evéluation-of'the-rasulﬁs_of~thESESvaéys, it is

. recommended that a protOn.magneﬁometer sﬁrvéy be
_undertaken over these traverse lines. The remainder

3 L R of Area 2 should be mapped in detail.

2, :'INTHDDUCTIDN'_ - i_«V
‘ - The main exploratlun_targets on E. L. 42/71 are

' tln bearlng Renison type orebodies {ie) tin bearing
sulphldes,'although there is also some potentlal for

. B _ " ‘1ocating Ag-—Pb-_Z'n orebodies also.
 f - . 'ﬁ  -5g:-5% Exploratory mDrk prior to 1972-73 confirmed that
g o the stratlgraphlc succession on E.Ls 42/71 was

_genarally similar to that of the Henlsun_mlne area,

_ : and?further.ancouragemant waS-ohtéined by way of

i _  _5-* 'gebﬁhysical and drilling programs which located

o significant amounts of tin bearing sulphides and

":deflned several restrlcted areas which warranted Further
work, '

Durihgﬂ1972-?3; an airborne E.M.-magnetic survey
was flown over much of the area, and detailed geological

‘mapping and proton magnetometer surveys commenced on

selected areas on the ground.  This werk confirmed and
extendsd previous knowledge. - The direction in which
future_morkjshquld progress is now fairly clear.

/3
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- Rédom@endatidﬁs‘Fbr'1973—74.include further

- deﬁailad'ground:geophysicalg geochemical and geological

surveys in several area within £aLl% 42/71.  Thess

'-__surueys should be sufficient to then define drllllng

targets in suhsequent years.

LDCATIUN;fLAND TENURE AND ACCESS: (See Maps 1 and 2)

."M1ne b51ng re—npened from 1912 - 1917,

In April 1973, EiL+42{71, S:PiLi117, and SiP.L327,

~which were all held by Renison Limited,.mere-amalgamated
'_1nto one licence area viz. . Ly 42/71.  SyPyL.27 was
'rsduced in area at the tlme aof the amalgamatlon.

E;L:42/71'was granted in two parts.m Area'1 lies

‘1 km. north-west of Renison Bell and Area 2 lies 2 kms.

south of Renison Bell. Both areas combined cover

41.5'éq. kilometers.

“Access to Area 1 is by 4—wheel-driue road either .

from Renison Bell or from the Argent Dam, and these

" roads are supplemented within the area by the Dunkley

'Tram Road and numerous, but not always trafflcable,

logglng tracks.

% Area 2 can be reached elther From the North East.

. Dundas Tram Road or the Plne Hlll—CDmmunwealth Hill
. Road.

- 0n both areas, there already exist cut traverse

‘_llne systams which ald access 1n places.

PREUIDUS MURK

mlthln Area 1, 311uer—lead mlnerallsatlon was

located in the Crimson Creek area by Owen mgredlth in

-1890. The Owen Meredith and Success fMlines were

worked from 1890 ~ 1895, with the Success Extended

. b |
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_ Total prdductlmn From these ‘mines. was not recorded
' but was of the order af 100 tonnes af Pb’ and 1000 kgs. GF fg.

R

!"Mlthln Area 2 two small mlnes, the'Kapi, and

MBlga Mines, produced small amounts of Ag-Pb ore

between 1890 and 1900. The Kapl Mine is: thought td
haye produced 18 tonnes of Pb, and 125 kgs. of Ag

whilst the Melba produced approx. 65 tonnes of Pb and 250
~fkgs. of Ag.

. K Asbestos fibre was dlSDDUBrBd on Serpentlne Hlll
durlng construction of the Zeehan- RenlSDﬂ Bell Road
_but the only production recorded was 352 tonnes of Flbre'

: produced between 1943-45.
|

!. In 1950, North Broken Hill Limited investigated
the Crimson Creek Area but the result of their work
is|unknown. ~In 1954, the Tasmanian Mines Department -
_cui'a grid ever the Dunkley Town - Success Extended
Mine area and conducted geological and geophysical
(Evm; - S¢Ps and magnetic) surveys over the grid,

ol : - : o :
o | In 1958, the Tasmanian Mines Department'drilléd
one hole to test the ‘Melba and two holes to test the

Kapl M1nas but results were dlscouraglng.

] In 1863, Comstaff Pty., Limited acqulred Area 1

of E.Ls 42/71 as part of Eils 5/63.  They uorked
1nterm1ttantly on the area up to 1970 and in this _
'perlad ‘they cut traverse llnes and undertook mapping,
gedchemlcal;'geophysicalf(I:Pr;.S:P:, magnetic),
coéteaning and drilling programs, In the Dunkley Touwn
_area, they drilled three holes totalling 764m. to test
a gossan over a strike of 500m.  The results wers

di?couraging.
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 In 1965, Aberfoyle Limited covered the whole
Eulvy 42/71 area with reginnal_airborne magnetics.'

In 1967, Area 2 DF Eils 42/71 was granted to

Renison Limited as part of SiP.L%27., From 1967-1972,
_detalled ground work in the form of geological mapping,

geochemical and geophysical surveys was undertaken,

- Three diamond drill holes (5277, 5283 and $5284) were
 completed. The results of 5283 and 284 are regarded

~as encouraging.

Lo
. t

- In 1972, EsL. 42/71, which couered the western

‘Ealf of the current Area 1 of EvLs42/71 was granted to

ﬁenison Limited, The Dunkley Tramway was opened up

'és a roadway and mapping and QEOChEmlcal surveys uwere

'Fampleted in seleated areas.

i

By In 1972, the eastern half of Area 1 of Eil.42/71

fwaS'granted to Renisaon Limited as S,P.L.117 and
detailed mapping and airborne E.My-magnetic surveys

were completed over the area,

.'f ~All significant reports'referring to the licence

~area are listed in the bibliography at the end of this

" rep0rt{

BEDMDRPHULUGY

w;thln Area 1, several geomcrphologlcal areas can

.be recognlsed, each related to the underlying geoclogy.

‘Precambrian guartzites and slates outcrop in the north

" in areas of high relief. Resistant quartzites form

ridges but shale beds are usually deeply eroded and
thus become river channels (eg) Crimson Creek. In the

-.:Dunkley_ﬂrea,fmids swampy plains are deueloped over the
_slates"mith occassional low guartzite ridges. Soft

Cambrian sadiments lie east of the Precambrian units.

.. /6
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They are daaply dlssected by major dendrltlc and linear
dralnage systems and- support thick myrtle forests,

- Fluu1091301als overlis tha Cambrian rocks and genafall)

'Form ‘flat areas couared by thick ti-tree and ‘baura

scrub
T

Dy In Area 2 geology does hot appaar.to'have the
same control- on geomorphology, and no consistent

1nfluancas have been recognised.

i
Cd
I
.

_GEBLDGY

;G.ﬁ. Regional Geoclogy®

Precambrian rocka (Uonah Quartzltes and Slatea)
outcrop -to the west and south west of Renison Bell.
- They are overlain to the east by argillites and
tuffs UF the lower Cambrlan Crimson Creek Formatlan
! These in turn are qverlaln by the middle Cambrian
'Dundaa Group sandstanea, shales and conglomerates
" both to the south and east of Renison Bell.

Silurian and Devonian sediments of the
Zeehan area are represented in the southern part

of Area 1.

The Cambrian and Precambrian formations have
| been.intruded by middle-upper Cambrian ultrabasic-
' basic bodies and by upper Devonian granite.

'Pleistocene Flﬁuioglacials overlie some of
the older rocks betwsen the Pieman River and
Renison Bell., R '

6.2, Local Geology: . (See Map 3)’

Detailed discussion of the local geology will
‘be confined in this report to Area 1 as the geology
; of Area 2 has already been descrlbed in the Renison
' L1m1ted .report: ‘
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Asiltétones. They weather to soft Friahle sandstones

| _._.:""?_-_ :

:ngsbestos Potential of the Razorbéck and Serpentine

Hill Ultrabasics" by P.B. Brophy, Oct. 1972 (Unpub.).
The_dldést-rocks represented in the area are the

Precambrian Oonah Quartzites and Slates, whose total

;thickness must be greater than 500m. | They consist

of basal quartzites and siltstones which grade

upwards into shales and carbonates..

" The basal quartzitas.are thickly bedded gray

.. to garay-green saccharcidal micaceous. quartzites

with minor interbedded fine grained argillaceous

with light gray sandy soils, Near the top of the

- guartzites are beds of brown argilléceous siltstone,

similar in appearance to Cambrian argillite but

" more micacesous.

U,Cbnfbrmably overlying the basal quartzites is
a sequence of black'shales; dark gray siltstones
and carbonates. Their total thickness is approx.
200m., and are similar in appearance to the Renison
Bell Member at Renison. Bell, Along the Dunkley

road near Dunkley town, slumping in the shales is

'regarded as prediagenetic. A thin carbonate bed

near the shale base outcrops near the Poseidon

and NMurchison Mines and may be equivalent to the

- Renison No.3 Horizon. A carbonate derived gossan

outcrop along the Pieman River roead near the top

of the Sha18u311tstons sequence and . thls may be

'_equlualent to the Renlson No.2 Horlzon.

The Oonah Sequence appears tn have been folded

‘into a NJlU~S.E, series of domes, which thus have

.'highly variable . dips. This effect may be the

h B A ey e T T T S g

-_result of a system of E.-U. folds belng superimposed

:on a serles nf N - 3 folds.

i _--/.8 .
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.- Intense metamorphism was not observed.

Cbn?armabiy overlying the Oonah Quartzites
and Slates, in Area 1 is a 3000m. {(plus) sequence
fof.argillites, cherts and lithic tuffs of the '

é/‘luwer Cambrian Crimson Creek Formation. The

{
E
y
|

i
1

L

E

-
o

|
I
I
i
i
‘
1

Precambrian-Cambrian boundary positidn is dehatable,
but is regarded here as the base of chert bed which
gccurs beneath the argillites and tuffs. Rocks

below this chert.are mainly clastic sediments

- (quartzites, shales and carbonates) whilst those

‘above and including the cherts contain a high

~volcanic component,

The basal_chsrts were probably deposited from

- silica rich waters associated with nearby volcanism,

They consist of 10 - 20m. of red or pink cherts,
nodular cherts and pelletal clays and carbonates.
'Uutcrops of chert are rare and their,pfesence is
“inferred by the occurrence of quartz scree

extepdingrnorthmmest from Dunkléy town to the

; 5_ n0rthern licence boundary. - They may he equivalent
to the Renison Red Rock NMember. _Confqrmably_

overlying these basal cherts is a thick sequence

‘of interbedded argillites and -tuffs, Tha gray

" and gray-green lithic tuffs contain pyroclastic

fragmsnts“of andesine, angite, magnetite, glass,

éerpentina, trachyte.and carbonate set in a fine

grained altered ground mass of argillite and ash,
Onion weathering of the tuffs on the ridges is

' QommDn. " The ash is often altered to chlorite.
. The argillites are purple to rednbrown, fine grained,
‘_maSSiue,_induréted mudstones with some shaly
- _

horizons. They weather to thick brown & yellow

- clays,

. o

iy e
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: Earbonaté'DCcufs'thrpughout the SBquence in small
" amounts as carbonate rich beds or as disseminated
: graihé." Wica (muscauite) occurs along bedding

planes but is not as abundant as in the underlying

_Precambr;an rocks.

The Crimson Creék Formation generally dips

140 - 70° to the north—east but more variable dips

do occur in areas of complex Foldlng such as at

o Dunkleytouwn.

In the south of Area 1, Silurian-Devonian

‘Florence Quartzites, Keel Quartzites and Austral
Creek Siltstones outcrop and form the N,W, - S,E.

trending east limb of a large upper Palaezoic

syncline,

Uppef Cambrian microgabbro sills (?) and an

_ upper Devonian guartz porphyry dyke intrude the

Cambrian sediments and vdlcanics_in.ﬂrea Te The
microgabbros are Composed of oligoclase laths; augite,
leucoxenised,iron uxides,'and secondary chlorite.
Small vesicles are filled with secondary chlorite
and carbonate. 'Serpentinpus material occurs in

small patches, possibly replacing olivinecrystals.

'Scattered outcrops of microgabbro were located,

and suggest several dyke or sill intrusions, and
they appear to be related to microgabbro dykes
north of E,L+42/71 near the Pieman River and south

“of E¥L542/71 on the Renison Mining Lease.

A _small outcrop ef ueathered'quartz porphyry
dyke was located in the north—east section of Area

"1, on-the Pleman Rluer Road. - It may be related to
'_simllar-dykss which radiate from the Pine Hill

intrusion on the Renison Mining Leass.

"../10
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M1nerallsatlon Wlthln Area 1 consists of

: argentlferous galena in the Paseldun—DunkleytDwn

and Success LCreek areas, disseminated sulphides in
the basal Crimson Creek cherts and mlcrogabbros,

and gossanous material along the Pieman River

Road.

In the Posgidan-Murchison.mine area, silver

‘lead mineralisation occurs as a partial replacement

‘of a flat lying carbonate bed, which may be the

lateral equiwalent of the Benisdn No,3 Horizon,

 The carflonate has been altered to an ankerite marble.

Argentiferous galena was also produced from the

" Success Extended and Quen Meredith Mines where

galena, pyrite, chaleopyrite and sphalerite occured

‘__in a fault, up to 1.5m, wide, within the Crimson

H

Creek Argillites. Production was approximately
600 - 700 tonnes of ore grading 415% Pb and 1800 gms
Ag per tonne, Minor disseminated sulphides were

' found in the basal cherts and microgabbros.

An exten51ue gossan Uutcrop in the Dunkleytown
area was traced eastwards to the eastern licence
boundary. The gossan 1s_mangan1ferous eryptomelane,
deugloped on a carbonate bed which.is probably the
lateral equivalent of the Renison No.2 horizon.

GEDCHEMICAL SURUEY.

Little geochemical sampllng was undertaken in Ares 1,

as | mnst of the northern area was soil sampled by Comstaff

'1n 1968- TD and most of the southern half was stream
'seﬁlment sampled by Renlson in 1971~ 72.

oo :
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No geochemical work was undertaken in Area 2.  Only
FiVe”(S) stream sediment samﬁlea'weregtaken and the -
results of these samples are tabulated in Appendix 3.

The pH values of streams in the northern part of -Area

1 were recsrded, and all lay in the range 5.5 -~ 6.0

" Gossans, carbonates and sulphide bearing rocks in Area

1 were sampled and assayed for Cu, Pb, Zn, Ni, 5n, As,

. Co, ﬁg, frn, te, Mg, Ca and S. 5 _
~Their results are presented in Appendix 3.,  Several

anomalous analyses wers obtained and are discussed

below:

Rock sample locationszére shown. on Map 3.
Copper: Two samples (3c and ?15) were associated
' with a carbonate bed near the Cambrian-—

Precambrian boundary. Both assayed EUDppm.
Cu. -

Lead:  Samples 1b, 1c, 1d, 249 and 286 uwere
' regarded as anomalous for lead. Samples

ib, 1c and 1d are associated with possible

‘No.3 horizon mineralisation at the Murchison
‘Mine, _ | |

$249 was a gossan associated with Red Cherts
near Crimson Creek, whilst 5286 came from
- the gossan developed on the carbonate bed on
‘the Pieman River road. - Two samples of both
- 5249 and 5286 were taken and both gave widely
varying results (see Appendix 3)..

: Zincﬁ Sémples 1b, 1c, 2495 and 286 were anomalous.

‘Remarks concerning 249 and 286 for lead,
 also apply for zinc. '

ee /12
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in: All_gossans sampled were hioh in tin
(500-1700 ppm.).  Other anomalous
samples were 228 (900 ppm) 251 (900 ppm),
268 (1100 ppm), 291 (1200 ppm).  All
these samples were associated with No.,2 -
~Ne.3 horizon type of mineralisation in a

banded siltstone-shale ssquence, except

- for 268 which came from the Argent River,

' which may have been contaminated by

tailings in the River.

“Arsenic: Sample 249 (1SDD—ZSDD'ppm) was
B ' associated with mineralisation in the

Dwen Meredith—Success area.

8.1,

_.'_! e

8. GEOPHYSICAL SURVEYS:

General Discussiont

Prior to 1972-73, various campaniés have

- undertaken both airborne ahd_ground geophysical

surveys over parts of EvL$42/71.  The value of

- much of this work has been lost because one survey

has rarely been related to previous surveys.
considerahle effort is currently being devoted by -
Renison Limited to the collection and recompilation
of much of this previous data over ExlLs42/71.

At the same time new airborne and ground surveys

' are_being undertaken on both Areas 1 and 2,

During 19?2—73 an alrbnrne EvMs-magnetic.
survey was undertaken over partlons of Area 1 and 2
and a ground magnetic survey was commenced over

the north-sastern part. of Area 1.

../13
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Seueral anomalles were deflned by thesa surveys

'and Further follow up work is recommended

The sections on the airborne geophysical
SUTVEYS presehted below.are'taken directly from
reports by consultants involved with the work,
Their full reports are not presented here as they
refer to areas other than EsLv42/71.

B.2. Turair- Suruex Results

The results of the turalr suruey presented
here are taken in their entirety from:
i - "Raport on Turair Airborne Electromagnet¢c—
i  magnet1c Suruey, Renison Bell- M. ‘Lindsay Area,
i Zeehan, Tasmania, on behalf of Renison Limited"
| by JvGv Linford, of Scintrex Pty. Limited,
dated May 1S873. '

The recommendations are therefore Linforos.

COMMENCEMENT OF SCINTREX REPORT:

i i T A € M5y ki e S ] g ki ot S ma S AR S PR
i _ . : _
2 B X
¥ : )
i : . - .

1.

SUMMARY,

} Anomalous responses have been analysed for depth,
conduct;u1ty ~ thickness and magnetic correlation.
Many of these have high conductivity and direct magnetic
correlation, being indicative of massive pyrrhotite bodies.
Several flat lying bodies are evident. Dther conductors
with low conductivities but with magnetic features,
probably relate to the Renison Bell shales.

‘Detailed ground Foliowmup is recommended an a

selection of anomalies,

Equipment details are attached in Appendix 1 and a
general discussion of the Turair method is presented in

Appendlx 24 .

. /14
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PRESENTATION OF DATA

-The- original-data records are preséented in two. -
bindefs,:thé data being recorded on a G.Channel heat
sensitive strip chart recorder and operated at a speed
of 10 em per minute. = The chart is 38 cm ‘wide with
each channel being & cm wlde. - The parametera recorded

and their: detalls are as Follows‘

thlmeter. The altltude af the hell¢opter above the
ground is recorded in an analog form where apprGX1mately
1 cm. 30m. The Ez¥y bird is 30m,., below the

helicopter.  Calibration records of the altimeter

. are presented in the binder.

Mmplitudef The amplitude of the signal output from the
| preamplifiers is récorded in analog form. It
f : shows the automatic switchings-that occur to keep
f the Slgnal ‘within. the necessary amplltude Tange

i

» _.for the equ1pment operatlon,

Electromagnetlc The sen51t1U1ty of the Turalr records

o are as Follows . :
y _ field strength ratio (FSR) 1 cm_:Iﬂ%
j -+ Phass difference ' 1 em - 0.50 degrees.

Magnetometer The'magnetlc data is recofded.on two
channels, a detailed channel with full scale
deflection (FSD) of 100 gammas, and a second channel

wlth FSD of 1DDD gammas.

The fiducial marks ére'recqrded on the event markers,

the intervals being 1.6 seconds.
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The Flight log records are presented in a separate
blnder, and show the llDES surueyed and which lines were

recovered.

- The suruey flight lines and points recovered are

'shown oen the 1 : 10,000 phmtographs, the pOlnts being
-recouered ‘with the aid of the on-board tracklng camera.

Because of the photographlc_dlstortlon, the Tlight path

| .
reéouery was transferred to the controlled topographic

-plana of the area.

Nap 2 | , shows the Turair anomalles while

Nap. 9; -, presents the aeromagnetic contour plan.
IN%ERPRETHTIDN
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- The electromagnetic records are interpreted to

| de?erminelthe presence of conducting bodies and to obtain

some information relating to their character. The

-lntervalometer time marks are synchronlzen with the

positioning camera film strip and thereby permlt the

relating of the conductors with approximate ground

1Déations. The terraln clearance is obtalned from the
altlmeter data.

Normally, a plan is prepared, either using a subdued
photomosalc or . an auerlay from a mosaic or topographic plan
as base, The flight path of each suruey line is obtained
by means of "tie points", which are features on the mosaic
film. The Fllght path is 1nterpolated between these
t;e points, '
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mhere Fleld dlstortlon nccurs the curves indicate

:the location and the depth of the main current flouw.

"The "current axis" is well defined when the current is

concentrated,'qu instance, in thin, steeply dipping
conductors. In wide, banded. conductors, or in
horizontal conductors, the current is usually more

dispersed and the aﬂumalles yield less positive

1nformatlon.

(a) Peak Location

The peak location of the amplitude ratio
using. the horizontal coplanar coils is shown on
the plan'by a cirecle in the appropriata location.
In the case of broad conductors or closely spaced
multiple conductor zones there méy be more than one
peak, in which event all major peaks are shown.
A conductor which is likely man~made is indicated
by an X rather than by a circle.

‘As a rule the current axis is located right
below the maximum field strength ratio deflection
or the maximum phase anomaly. The depth undar
| the traverse is. 1ndlcated by the shape of the

'anomaly. ' ' ‘

(b) Depth and Conductor Width | |
The "Half width", i.e. the distance betuwsen

the points of half the maximum response amplitude

~is, for simple line current sources, approximately -
equal to the depth of the source undef the detector.
Flat-lying conductors characteriéfically give rise

- to very large half widths, combined with rather

irregular c¢urve shepes,

e /17
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Here the half width may reflect the conductor width
rather than the depth and the latter can usually

: nat be determined. In cases_whare the cbnductivify

zone is interpreted to have indicated on the plan
by an open bar symbol'along'the Flight line. UYell
defined peaks within this zone should be marked,

and if possible interpreted as individual anomalies.

The Subsurface*depth of the current axis (subtract

detector altitudé),is marked below the peak location

circle,

Eonductor Grading

- Field strength ratio and phase leFerences

_ anumaly amplitudes are dependent on the overall

geometry as well as on target size and et value,
Their primary significance is in the degree of
certainty they lend to detectability and quantltatlva
1nterpretatlon. For the purpose of_amplltude
grading three categories are used: Category 1,

fully shaded, greater than 100 mhos; Category 2,
half.shaded, between 10 and 100 mhos; and Category

'3, unshaded, less than 10 mhos. (See Appsndix 2).

Conduct1U1ty-Thlckness Factor

The field strength ratios and phase dlfferences
provide a measure of the conductivity of the

conducting bodies, i.e. goood conductors are

- characterized by field strength distortion combined

with relatively little phase shifting, whereas poor
conductors affect the phase rather than the strength
of the resultant field. | | |

../ﬁe
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For an accurate grading the cbnductiuity—
thickness factor ( o-t value) of -individual conductors

can be derived from the calculated in-phase and out-

 fdf—phaSe'cdmpGnents, taking infp consideration. the
{exciting frequency and the strika length of

! conductor. The ot value is then'marked below

the peak lacation circle, and next to the depth.

- Large, highly conducting bodies such as massive
sulphides or graphite and seamater,"etc., generally
have high o-t values.  Moderate conductors will
have o-t values between 10 and 100 mhos.  Poorly
conducting bodies (e.g. most overburden and saome
sulphide and graphitic zones) will have o~ t values
of leSSJthah.1U mhos., In areas where thers is a
clear differentiation'in.conductiuity'between the
térgaﬁs of potenfial economic interést and other
possible conductors, the o t values may form the
main basis for discrimination.. ‘When the conductivity
ranges of eccnomic and non-economic overlap, the

vt value cannot, of course, be rigidly relied
‘upon. ' | '

Current Pattern

To obtain the projectioniof the current pattern,

the anomalies are connected between lines, using

 depth o't values and other characteristics of the

curves as criteria. The strike of the formation,

if knouwn, is also taken into consideration.

../19
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Ge- egoc

tagnetic Emrrélation

With magnetic'data available, any correlating

magnetic expression is noted for the pertinent

_conductor peak. A conductor peak with direct

magnetic correlation is indicated by a doubls

concentric circle.

Locatiqn of a conductor on the flank of a
magnetic anamaly is indicated by means of one

half of a concentric circle on the side of the

: magnatic high. .

The significance of direct or flank correlation
depends cn the search problem, ‘In the former case
the magnetic and conductive propesrties may be co-~

incident or belong. to two narrow adjoining zones.

- In the latter case the conductor may be located at
the contact of a wider magnetic formation.

DISCUSSIDN OF RESULTS

1,

2,
3'
4.

7.

5,
G,

Each electromagnetic anomaly heing gluen a code

number, is analysed where possible, for the Follmm;ng.

Locatioh S _ _

Anomalous field strength ratio in percent.
Anomalous phase difference in degrees.

Relevant magnetic character.

Depth estimation of current axis below the ground.
Carrelation of anomalies on ad jacent llnes, being
indicated by a common conductor.
Conductivity-thickness ( o't) product

../20
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The Fiducial'position.uf the anomalies as shouwn
on Map B. is takeh directly from the geophysical data
with no adjustment taken inte account for any displacement
from its trus position. = A displacement of 30 to 60m

often occuré, normally in the direction oF.Flight.

' The noise leuel of the system is generally taken as
about 0.1 percent and 0.1 degrees. There is little

'geolaglcal or 1nstrumental noise. mgst'of the anomalies

are several times the noise level and are UFten

partlcularly well- deflned.
! The recorded terrain clearance of the helicopter

WUériEd betwesen 60 metres and 160 metres, because of the
* mountainous terrain. '
i .

.J"

A number of the distortions indicates a flat lying

' budy with which the inducted current flows in a loop
]or cell. In many cases more complex distortions are

‘shown.

- In evaluating the énomalies, thosé'anomalies having

'a hlgh conduct1u1ty and.a magnetic anamaly have a hlgh
_3pflnr1ty, indicating probably massive pyrrhotlte.

Anomalies with a magnetic correlation but low conductivity

660022

prohably relate to shales, but could be non-interconnected:

massive sulphides. Flat lying conductors with magnetlc

features are also of 1ntarest.

'anmalies 2 and 3 define' Conductor 1. ‘The anomalies

are weak and indicate a probable westward dip. The

" conductor is near the east contact of a 200 gemma high

and has a depth of 50m. and a very low o t.
Of minor interest. | '
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Anomalies 7, B, 9, 10, form a broad canductive regicn -

 8:Flgt—lying-CQnduttDr;E. Some éf.the anomalies show

cuﬁrent cell characteristics and localized distortions.

|
i .

660023

Anomalies 91 and 93 relate to a broad weak FSR distortion.

of little interest.

 Anbmaly 104 . is a well-defined FSR anomaly, but wlth no

magnetlc Feature.
_1 | |
i " The grading UF ‘the anomalles and conductors is

summarlzed helow:

1 Of intereét:
' Conductors: - None

L . Anomalies: . None

Of secondary iﬁferest:
L Eonductors: 2

Anomalies: None

Df.mihor interest: "
| Conductors: 1 _
Anomalies: _ 4, 104

CONCLUSIONS HND RECOMMENDATIONS

Anomalous electromagnetic responses have been
analysed and interpreted where possible, for depth

conduct1u1ty~th1cknass and magnetlc correlatlon.

i  The depths are ccca31unally quite Uarlable, but
thls is mainly due to the weakness and error in the
aqnmalous half-widths, and to a lesser extent, the

variable helicopter speed.

../22
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Similarly, conductiuitywthicknesseé cannot alwaYs be

determined. - Flat lying bodies yield less detailed

information.

In view of the eafly.geophysical'drill core work.

and the known geology, three characteristic anomalous

‘responses are expected: Highly conducting and magnetic

bodies due to fractural lodes of pyrrhotite; poorly

conductlng and magnetic bodies due to shales; large

- Flat lying bodies due to structural lodes of pyrrhotlte.

A number of such bodies can be interpreted. In the

"grading of the conductors in the Discussion of Results,

the general definition and quality of the anomaiy is

‘considered, as well as the case that a massive sulphide

body may_not be infertonnected to form a continuous
conducting body, and hencé is indistinguishable from a
shale body. Also a number of highly conducting bodies,
often isclated, but wlth no magnetlc anomaly,-are

upgraded

(

Although the gradlng gluen shauld be followed, the
Followlng are likely pyrrhutlte and shale bodies:

: ;- _
. Pyrrhotlte deleS _ Conductors:. 2

Anomalies: None
Shale bodies: ' Conductors: Nonhe
Anomalies: 4

As an initial follow-up procedure, all available
Geological ahd_geochemical information should be used to
correlate and evaluate these anomalies and conductors.

Fauourable-geology, could significantly upgrade a

conductor.

. /23
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The Fulluw—up-procedures which ar; usually given

"fur_most Turair surveys are listed below:

} 1; Comprehensive geologlcal evaluation of the electro—

'-magnetlc ancmaly environment, perhaps 1nclud;ng

geochemical sampling.

' 21 | Rll malnly FSR anomalles to be deflned hy ground

electromagnetlcs.

'a)k Forfshallow sources {less than 100 ft.)

- horizontal or vertical loop.

i 'b)  For deepef-sources, the Turéir technique

should be used.

E. '.All'mainly.phase anomalies should be defined on the

.. ground by induced pelarization,

l4. - Any drilling thought warranted, should be based on

_ground'genphysics,‘. No drill hole should ever be
spotted on the basis of the airborne data alone,

END OF SCINTREX REPORT

S R IR A

CONCLUSIONS AND RECOMMENDATIONS by LsA. Newnham

The Turair-magnetic survey flown should have

cbtained anomalous responses over Renlson type Dhebodles

, 1F they EXlSth 1n the arsa.

- E.M: responses similar to those obtained over the
Renison mine were not repeated on E.L. 42/71. The

‘magnetic results howsver appear more encouraging.

Twenty one (21) E.My anomalies were outlined, moétly
of a low order magnitude. These should be follouwed up

‘on the ground.

.o /24
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B.3. Magnetic Survey Reeults:

~ 'B.3.%1. Airborne Magnetic Survey:

~ An airborne magnetic survey eae flown
b ‘ _1n cengunctlon with the Turair survey by
_f-/ - - Scintrex Pty. Limited. The results were
- contoured by Scintrex (see map &) but the
. © . interpretation was by Cumpagnle Generale

de Geophys;que (see map B)

- presented here are taken directly from:

"Interpretatlon of a Hellcopter Borne
Magnetic Survey over the Renison Bell
Area" by G. Omnes, fAugust 1973,
.Compagnie Generale de Geoﬁhysique.

CDMMENCEMENT'DF C.Gv&s REPORT:

1.

GENERHL CDNDITIDNS

The magnetlc dip, i, in the Renlson region is 72°,
The ‘shape of the enamaly due to an east/west magnetic’
body depends on i . For bOdlES which do not haue an
sast/west trend the shape of the ‘magnetic anomaly
depends on the apparent 1ncllnatlon, i', defined as -
Felloms. ' ' '

o : 7 ptan it tan i
ST : " 0ps @

: where ¥ is the angle betwsen the magnetic meridian and

a plane perpendicular to the anomaly. .In this case ¥

varies betwsen 0° and 90°.  Therefore i' varies between

729 ‘and 90°.

../25
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,¥Eégggg§g"£he remanent magnetisation is negligible and

the dips of magnetlc bodies are vertical or nearly uertlcal
the anomalies of the total field are oymmetrlcal positive
anomalles (¥ = 9g°) or dissymmetrical anomalies wthh

. compTrise a positive arch and a much smaller negdtlue

~arch, the negative arch balng located on the southern

sidé of the bady.

" A dyke-like body which has a dip differing from
the vertical by Y degrees gives rise to an anomaly

~which has_the same shape as if the apparent 1nc11natlan

was {i' + 9/2) instead of it,

East/west_Faults giue rise to mainly positive

anomalies when the magnetic block is thrown upwards on

the southern side and mainly negative anomalies when the

magnetic bldck is thrown upwards on the northern side.

Thé orientation of the magnetic bodies has an influence

on the'amplitude of anomalies. The.amplitude is
proportiaonal to
( _
3 L : 2.
i- U me _ 8in%i

2.,
sim 1

In thé present case Nt varies between 0.95 and 1.00.

All qguantitative interpretations have been carried out
assuming that the remanent magnetlsatlon is negllglble,
i.e. I=k x T (I : magnetisation; k; susceptibility;
T : total field). Bilogarithmic master: curves were

- used for all calculations¥*

The determination of geometrical dimensions is not

affected by the remanent magnetisation but the

determination of dips.and'of the magnetisation I may

"~ be stronglyyaffected,

/26
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Magnetisation indicated on interpretation plates are
Apparent Maghetisaﬁimns and dips are hypothetical.

*See "Interpretation of gravimetric and magnetic

anomalies" by 3. Chastenet de Gery and H. Naudy, 12th
MBetlng of the Europaan Assoc1atlon of Exploratlon

Geophy3101sts —‘Brussels - 3une 1957.

EXPLANATION OF LEGEND
I :

/

/? positive and negative axes : an anomaly may have

4 positive axis, a negative axis or a positive axis and

L negative axis. Positive and'negative axes coincide
respectively with maxima and minima on anomalies due

to a single magnetic body. On complex anomalies some
pOSlter axas indicate. the pOSlthﬂ of the maximum as it

would be if there were no interferences from strunger

anomalles.

Iﬂ is not always possible to determine the number of
elementary anomalies interfering in a complex anomaly.

Therefore, the number of positive axes or negative axes

represents the minimum number of magnetic bodies.

 11§9 Iz : Iq 6:12 : limits of magnetic bodies. Hatchings

aré on the side of the higher magnetisation. It is
possible to determine the width of a ﬁagnetic hody if the
width is not smaller than the distance between the sensor
(i.e. ground clearance + depth below surface) and the

'top of the magnetic-body, otherwvise only the product

_”width x magnetisation" can be calculated.

e




Fof some particularly complex_anomalies, where limits
between magnetic bodies cannot be determined, only the

outer?envélopé of the complex magnetic bodies has been
1nd1cated. For narrow isolated magnetlc bodies only

'the axis has been 1nd1cated.

| / : S o
;gr : dip; as spec1fled above dips have been determined

'assumlng that the 1nfluence of remanent magnetlsatlon is
neglmglble.f

I = 400 : magnetisation in gammas. Only the Apparent

Magnetisation can be determined because the Remanent
Magnetisation is unknown. The relation between the

magnetisation I, the magnetic susceptibility k and the
total field T is I =k x T.

Thé magnitudé of the Apparent Magnetisatioh gives a

rough idea of the magnetic material content and

' consequently of the nature of the magnetlc body .

- T. pyrrhotite mineralisations: the interpretation of

; © ground measurements ¥ showed that the Apparent
- Magnetisations'of'the known pyrrhotite lodes is
sometimes as low as 200 gammas and generally
e does not .exceed 1000 gammas. '

- ultramaf;c bodies: magnetisations are very variable,

Generally they are within the 50 - 1000 gammas
range, but they are occa51onally larger than
1000 gammas.

- | - Bapded Iron Formations: these formations may be
strongly magnetic, with magnetisations as high
as 5000 -~ 10000 gammas. The interpfétatipn of

T T R R T T R Y N e i S T T e R T Y DT T S e ey Rty va‘;?‘-’:":“-'4""*-“:'?ﬁ,!'-‘\?ﬂ"»‘!:'%"
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'thé aeromagnetic survey flown. by C.G.G. in

| ,'1971 west of Renison showed that some Banded

E_ ; Iron Formations have Apparent Magnetisations

? j of about 2300 gammas (see "Interprefation report
'/ for Consolidated Syndicate of.the Queenstown

| ?/ ~ Aeromagnetic Survey").

*'$ ' "Interpretatlon of vertical component magnetometry
at Renison (Tasmanla)" ~ C.G.G. 1972.

- ;"' granite, sediments the magnetisations of ordinary
! sediments (quartzite, schists, limestones) and
g ‘granite are lower than 50 gammas,  High

sensitivity measurements are needed for detecting
- magnetic contrasts between these formstions,

h = 180m : depth of the fop of the magnetic body below

surface

‘5¢;;=: magnetic‘discontinuity indicated by interruption
of magnetic axes. Magnetlc dlscontlnu1t1es generally
c01n61de w1th faults. '

2a = 400m : width of magneti'c body

.o /29
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INTERPRETATION:

ﬁnomalv HM l4

-{';' 2a x I = 13,000 gamma-metres (36W) h = 30m.

HM! 14 is an isolated anomaly located along a geological
: coptact, perhaps at a footwall of Cambrian argillites
‘overlying Precasmbrian formations.

There is no Turair anomaly.

g |
Anopaly HM 15 |

2a x I = 130,000 gamma - metres on traverse . SE.
ThlS figure was obtained by comparison with a

bllogarlthmlc master curve, whereas measuring the aves

¥*
of ‘the anomaly on 5E gave:
: 2a x 1 = 125,000 gamma metres h = 80m

. #If S is the area of an anomaly : 2a x T = 0.2§

- The product 2a x I is higher than on any other anomaly

due to a known mineralisation but the lateral extension
of \HM 15 is small, On 4E and 6E the area of the anomaly
is only 30,000 gamma-metres. There is no Turair anomaly

'bui;the magnetic body is deep and penefration might have
‘been reduced by shallow conductor described above.

i

Accordlng to a Renlson Limited geologlcal map of the
Pine Hill - Razorback area, HM 15 coincides with or is
located near a serpentlnlte_body'atuated between the
Melba Spillites and the Cambrian srgillites.

HM 15 can perhaps be identified with anomalies M 30 and
M 34 of the Pine Hill ground magnetometry grid (see

€.G.G.”’S report "Interpretation of Vertical Component

Magnetometry at Renison (Tasmania)" 1972 - Renison Limited)

.. /30
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CONCLUSICNS AND RECOMMENDATIONS: |

In ihe Renison Bell - Pine Hill area anomalies

~ coincide with all known mineralisations. One strong

anomaly.does not coincide with known mineralisation.
This is HM 15 near Pine Hill, and it does not coincide

~with a Tursir enomaly. ~ At HM 15 the magnetic body is

about 80 metres deep.

rForfthé'first ground_folléw up programme we Trecommend
- surveying Anomaly HM 15 - the exact location-should be
- checked on the mosaic. It is perhaps due only to a

serpentinite body.

" END OF .C.G.G. REPORT.

660032
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1IST OF TURAIR EQUIPMENT
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" A. AIRBORNE EQUIPMENT

Description &:

' ”-f'Scintrex Model Wt Lbs.~'

660036
Page 1.

Brief_Spedifications

EE Turair Console :” 15_:_J‘POWER:,

' OUTPUT:
A

B.

-‘iC.

20 to 30 V.D.C., 400 mA.
Preamplified 400 or 200 .Hz sine

~wave from bird,

Signal amplitude, meter display
and Recorder output,

Amplitude ratio in percent, mer
display and recorder output.
Phase difference in degrees,
meter display and recorder
output,

':" Turair Bird _7-77..;-
-_Cable Assembly

 TAR-IT 125 POWER:

'Q 5INPUT:

+ 15 v.D.C. supplied by Turair
Console through tow cable - 2

- preamps. -

Induced EMF from two hormzonta?
coplanar coils, laV to lmV.,
sine wave.

- GAIN OF PREAMPS: AV = 1000

. OUTPUT:

Sine wave to shielded conductow
in 100 ft. two cable.

*g”Magnetometer S
Console P

 MAP-2 - 12 POWER:
R - INPUT:

 OUTPBUT:

24 to 30 V.D.C., 3.2A Max.
Precession signal from sensor
coil.

Total magnetic field intensity
in three forms.

(1) Digital display, 5 flgures.
(2) Digital binary coded decims
' 5 decimal places.

(3) Analog, 5 V. full scale.

- Choice of 1000Y full scale -
or 100Y full scale,

' SAMPLING RATE: Once per second.
- ACCURACY & SENSITIVITY: + 1 gamma.

optimum
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VINTEN MK III 13
(12v) ?

Page 2.
. Magnetometer  '?  18 POWER: 3.0A energizing pulse applied to
Sensor an _ _ double coil for 660 msec,.
OUTPUT: Precession frequency from -~
771 021 - R .
kerosens atoms within coils.
Positioning -
Camera

12 v.D.C. pulses from interval-
ometer.

FUNCTION Camera shutter and film advance!
actuated once every 1 to 4 sec.
to take an alrcraft positioning
photo.

_ INPUT:

~ Turair Recorder

MFE 6 Channel = 39

'INPUT:

115 VAC 60 Hz 250 VA

Analog voltage representing

1) Signal amplitude

2) Amplitude ratio

'3) Phase angle

&) Altitude above ground

5) Magnetometer 100Y FS and

6) 1000Y FS and fiducial marks

POWER

OUTPUT:
' ion recorded in analog form

- Intervalometer .

" POWER:

EIA-S;z:- *ff~7 2   4FUNCTIQN: Provide DC . pulse to operate

24V DC

positioning camera at intervals
variable from 1 sec. to 4 sec.
Simultaneously provides voltage
pulses to operate fiducial

- counters and fiducial marks on
recorder event markers. '

Inverter

Flite= 16
tronics '
PC-16

. INPUT:

28 v.D.C., 10 to 14 amps.
OUTPUT: 115 V.,A.C., 230 VA
FUNCTION: Provides power source for
recorder.

Excepting fiducials &ll informat~
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‘Radar Altimeter =~~~ POWER: 9 to 30 V.D.C., 1.0 amp.
. - ~QUTPUT: Direct readout of altitude
i Inéiéligtzngv?ggs 2 . ~ above ground level in the range
' BONZER VME . - 80 ft. to 3000 ft. Also .
e e R provides warning if aircraft
| drops below a pre-set height-
_ above-ground.
: BONZER POWER: 12 or 28 volts DC 0.5 amp
Meter readout 80-1000 ft.

et oy LRl Akt e B na o St st
v

Helicopter Intercom POWER: = 24v DC,
. 8et . . 2 FUNCTION: To provide headset earphone
| i : and mike communication between
pilot, navigator and operator.

t  NOTES:

- All Instrumentation is mounted on a rack bolted in place
-~ on the Bell 206A right hand rear seat. All external
s o o equipment (tow cables and birds) is attached to the
Q ... helicopter by means of the cargo hook only.

— e deCae o
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B. ,GROUND-EQUIPMENT'

10 KVA Motor. - 700

660039

Page 4.

~ Transformer

e ‘FUNCTION: To provide 400 Hz + 10 Hz -

. Generator - R . stable, sine wave current ints
ST a ground loop of the order of

two miles square 10 KVA
. alternator used is driven by ¢
mechanically-governed 1600 cec.

Volkswagen engine,
- Matching . 60 Matches the resistance of the ground loo:
' to the output voltage of the 10 KVA

 motor generator to obtain the correct
~current, Primary 240V., 10 KVA,

Secondary taps at 400V., 500V., 650V,.,

- 800V., 100V., 1500V.
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-

. C. IEST EQUIPMENT

_ ::Oscilloscope_j 'r.1H: o Calibrating_Turair; Trouble shooting .
-~ SONY 323 7

- . Sine Wave - , : | _
' Generator : ) Calibrating Turair; Trouble shooting

H-P 208 4 9

[Py U I L PP

- Voltmeter | |
H-P 427 A 4 Trouble Shooting .

Decade Resistance 2 Trouble Shooting

G it AR AN Ml il bl LNt e b

~ Decade I _ - E
Capacitance 2 ' Trouble Shooting

e el
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© SEMI-ATRBORNE ELECTROMAGNETIC SYSTEM - TURAIR-2
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P Tt T " APPENDIX 2

SURVEY EQUIPMENT AND PROCEDURES

SEMI~AIRBORNE ELECTROMAGNETIC SYSTEM - TURAIR-2

- In the application of electromagnetic prospect=
“ ing methods, it has long been recognized that, other

~ things being equal, much greater exploration depths can
- be attained with systems employing a fixed source than

- with systems where both source and receiver are moved
- in uniison, This is an extremely important consideration

" in Australia where surface weatherlng may extend to '

: con31derable depth. :

S  Most present-day airborme electromagnetic (AEM)

. e gystems’ are of the moving source type, and although such

; . systems have tangible advantages over the ground versions,
oo e - it appears difficult to increase their useful penetration
substantially. beyond their present range. Under very
favdurable conditions the better moving source AEM systems
may reach exploration depths of as much as 300 ft. or in
exceptlonal cases 370 f£t. below the ground surface. -This
is sufficient for many search problems but in some areas

oo o the geologic and topographic conditions necessitate a much

e deepex penetratlon to conduct meanlngful mlneral surveys.

- The foreg01ng con31deratlons have led to the

e ST development of the Turair method for the purpose of deep

ST electrcmagnetlc exploration. The system, which can be
roo vt desecribed as a fixed source, semi~-airborne, gradient
measuring device,_employs*a large transmitting loop on

~the ground as a primary source. The horizontal gradients
of amplltude and phase of the vertical magnetic field are

B BRI measured from the air, along traverse lines across the

g0 e source and_perpendlcular to.the regional geological strike.

kit e S 2 1 e e

e e ]

e = - R
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The Turair method because of its semi-airborne

_f -character, is particularly suitable for the detailed,
"~ deep investigation of structures having geologlcally

favourable characteristics or a magnetic expression
suggesting favourable geology. Because of its potential

. depth of exploration, it can be employed in areas of deep
 sedimentary cover, deep weathering, or tall tree cover
{tropical area), or in areas where shallower exploration

has established the presence of ore deposits and a deeper

- -search is desired. It is, because of its fixed source

configuration, less affected by near-surface conduction

and can.be.applied with a very low exciting frequency
~ (e.g. 200 Hz or less). Finally, as a helicopter-borne

system it can operate in mountainous topography. Terrain

clearance has far less effect on the exploration depth

of the Turair system than it has on moving source methods

‘and it can penetrate deep talus cover and valley f£illings.

-Ecbnomig ore deposits may have strike lengths

Iv'less than 600 ft. - If we want to search for -such targets,

particularly at greater depths, line spacing should not be
much greatex- and for the average survey a line- spac1ng of

- one- elghth mlle should be conSLdered optimum,

" EQUIPMENT

_ The Scintrex Turair-2 is a fixed source, semi-
airborune electromagnetxc system designed for he11c0pter
operation. . _

The System embodies a fixed transmitter on the

"_-ground and a receiver carried in the helicopter. The -’

size of the transmitting loop is guided by geological

" . conditions and the character of the survey. A typical

loop size is a 2 miles x 2 miles square.- other shapes

and sizes can be used. The loop is usually laid out
" from a truck or by helicopter. For airborne placement

a special dispensing device is used which feeds out contin-

" uously, several miles of wire. The primary field of the

present system is excited by means of a 15 Kw motor driven

~ generator which supplies a current of 4-10 amperes into

O ™ -
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the transmitting loop. The system can operate at

 '200 or 400 Hz, the selected frequency depending on the

geologlcal conditions in the survey area.

The receiver system comprises 2 horizontal
coplanar air-cored coils, rigidly mounted 7 feet apart
in a "bird". - This bird is towed approximately 100
feet below the helicopter by means of a cable which
also carries the electrical signals from the bird.

In Australia, measurements are normally taken inside

. the loop. In environments with more resistive surface

layers, such as parts of Canada, measurements are also

- taken outside the loop, thus greatly increasing area .
that can be surveyed with ome loop.

The quantities measured with this dual coil
measuring electromagnetic system are the ratio of the
field strength and the phase differences of the alter-

“nating magnetic field at the two coils. The changes

in field strength ratic and phase difference are
expressed in percent and degrees respectively, the noise
level being less than 0.1 percent and 0.1 degrees. Both

parameters are recorded in analogue form.

_Flying towards or away from the loop the
amplitude of the field detected at the coils changes
gradually but considerably. An automatic switch

connected to the signal detector amplifier changes so that
the amplified output of the preamplifiers is within the

signal strength limitations necessary for the equipment _
operation., These switching markers are sometimes evident

. on the recorder charts.

At one or more points during each flight, the
scale sensitivities and zero levels are checked by means
of calibration and zeroing signals respectively. = The
reference or zero level for each Turair electromagnetic
trace is an arbitrary one, and is obtained empirically
from the regional level of each section of a trace.

e At N T NI peeeRaem mo o a o R ST MITTE R S S
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Since the gradients of the signals recorded

‘within about 600 ft. to the loop sides are too strong,

it is not possible to distinguish field changes due

to conductors of geologic origin lying in these "blind

zone'' regious.

The field strength ratio and phase difference’

‘are recorded in such a way that flying "towards': the

wire of loop's side system, a normal anomaly shows a
positive sign (i.e. upward deflectiom), while flying
"away' from the wire the sign is reversed.  Reversed
anomalies can also be the result of particular geometric
situation, e.g. when the source is located on the hang-

o ing wall side of a flatly dipping conductor. Man-made
disturbances including power lines, pipe lines, metal
- fences, railways, etc. may cause spurious anomalies.

The former are recognizable as such when they appear as
cyclic noise of irregular shape and phase relationship.
Non-energized, grounded power lines (e.g. 3 phase
systems) sometimes give rise to anomalies that are more
difficult to identify. Such indications as well as
those from pipe lines and metal fences, etc. are however,
of short duration and can be distinguished from most
geologic sources except for very narrow, near-surface
conductors. In some. instances, ground investigation
may be necessary in order to resolve the ambiguity of

possible sources.  Although the airbornme geophysical

crew attempts to note visible man-made conductors of
the above type, the ground moves by so rapidly at the
low flight elevation employed that 100% recognition of

such sources cannot always be expected from the air.

The:normal terrain clearance of the bird is
100 - 200 ft. depending on the surface topography, tree

 cover, etc., with the helicopter 100 £t. above.

The established useful dépth of the system for
moderate~to-large conducting bodies of 1000 ft. in
length, is at least 600 ft. sub-bird under conditions of

'_low extraneous geologic noise, i.e. where the general
- level of conductivity of the overburden and. rock types of

the area is low.
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TABLE II
~ Coding Cate- | Signal/ |a%/n° Remarks
- gory Noise Q
‘_ 1 | Anomaly well defined, good conduct-
O 1 > >1 ivity. :

Anomaly well defmed low to med:.um
conductivity,

awsan -.-Oo'c'o---_.

3| <2

L]

Anomaly poorly defined, weak.
Quantitative determination not pessible.

@

Conductivity (¢ ) x
thickness (t) of target
conductor.

Marked only if Q can be determined
with some certainty and no appreciable
overburden distortion is present.

| Subsurface depth { a )

to current concentration.

Marked on if a can be determined
with sufficient certainty., ¢ is maximum

.depth, durrent axis 10-~15 m below

upper edge of body.

Reversed current flbw.

Magnetic Correlation

Direct Coincidence

Magnetxc high off-set
to right,.

Magnetxc high off-aet
to left. :

Spurious Anomalies"

Mainly man-rnade conductors.
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b ANALYSES OF STREAM SEDTMENT SAMPLING ~

E.L. 42/71

% SRR

. Key R

1 -k

i . _ S o L : - P

? Samples weére siéved into two fractions top line 107 +857
Pt _ ' : _

" . : . [, . . .
“'Q ' co o v _ . ' bottom line -85

i . L
i : !

«5.I. stream sediment sample number

A

+S. . ipsufficient sample

Stream Sedimgnt Assays (p.p.m,)

Sample No, Cu | Pb | zn |Nilsn| As Fe | tin, | PH

O
Q

10 [«10
30 | <10
<10 |<10
25 | <10
25 1«10
<10 | 210
20 [ =10
<10 [+10
=10 } 210
<O 1410

o
o

3700 | 40
8400 | 15
6300 | 10
6300 | 19
9500 | 35
8400 | 10
7400 | 80
4200 | 15
10000 {500
6800 |260

A
n

8% 84 | %20 15
AR 20 | <20 | 25

S5 85 10 f<20 | 25
SRR 25 | <20 | 20
S 87 - 5 |<20 | 25
o S ]20 (<20 | 25
'ss 10 | b [<20 | 20
S | 10 [«20 | 20
SS 101 10 [<20 | 15
.l =20 | 20

o

S
SR IS IS B
o o
- .
1% o

WG O
n

&Gt
ot O
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IR ANALYSIS OF ROCK SNMPLES E.t. 42/71
1 / . - ) .
P contd. o
'y _KEY Tr - Trace
. H |
? o 2?58{8 Rock Rock : _ _ Assay % ’
SR Ngmp No, _ Description T 5 fln le Mo Ca
A L i) B - : - - OSSO S
11783 - | 16 : Recrystallised'marblﬂ 0.83] 3.80 | 26.7 | 4.3 0.7
! - 11756 © el 't galena 1 0014 ' .
! 19754 1d’ © gossarn _ oo 0.42 . . . g
! _ 11755 1e; siderite - . .. 41.3] 0.42 12.8 .21 15.
S 17sT 2 gossan - g 0.10] .045 31.5 '
B 8, - 3a’ siderite =~ 0.10f 3,20 | 36.7 | 1.32 0.~
i g 35 Carbonate. gossan 1.261 0,18 27.2 '
! - 11760 32 gossan - , 0,07 1 11.5
. T8 .gossan 0.811 1.30 33.0
: . 2 - 31, - ~sulphides : o
B S 3 39, : siltstone & sulphides
. 4 ' 40. 1 LI Ll
[ 5 42 Argillite & sulphides
i 6 a4 - siltstons & sulphides| 0,81 o
i 7 déia Marble 0,731 2,80 | 28,2 4,91 0,4t
- 11770 112 Carbonate . 16,07 .085 12.8 9,13 16.
E R 115 " T _ 0,04 | 2,13 | 2.62 4,¢
‘. o 2 118 tuff and sulphides
o 3 120a shale and sulphides 18.3
? : 4 12[“3 1] . )] LI . 2 . DB
‘ 5 120¢ massive pyrite _
6 126 - giltstone & sulphidesj 3,39
7 128 carbonate tuff
: 11783 2891 . shale & sulphides 0.96 |
4 225a | . ankevite marble _ 2,60 | 25,7 | 565 G.=
5 228 shale & sulphides 0.10
11796 | 247 brecciated shale . 0,04 | 10.8 0, 6o G.C
7 248 carbonats & sulphides . 065 9.47 " 2.721 a.°
B 245 Qossan I
g 251 black shale ' 0,33
T 11900 256b shale & sulphide 4. 30 ' '
} 02401 269 carbonate ' _ 0.24 9.00 2.27 3.
; -2 277 carbonate : 0,09 3.33 1.55 13.1
i : 3 278 chert "and sulphides |1.41 :
! 02406 - 285 . limonite gossan 0.33 §1.60 13.1
i 7 292 shale and pyrite 1.45 o
b 8 | 268 carbonate tuff 0.54 10,06 | 11.0 } 2,08 } . 2,
: 9 302 banded shale - R I
Eo 02474 gg; shale and sulphides (5.31
072425 { - 1 f ‘ 1.3
. ! .
’ S b GDSSAN SAMPLES
: 11719 id - gossan . : ' 0.29 |9,62
o 20 . 24 " 10,22 3,15
; 21 5 n | ] 0,06 |3.20
; 22 43 o 0.44 |8,45
- 23 249 " ' S 1.4 {0,950
1;;' 11724 286 LB ' ' Tr. 5,94
%
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CANALYSIS OF ROCK SAMPLES E.L. 42/71
KEY Tr, — Trace _ | '
4e3a% | Rock| Rock Rssay p.p.m. _
'Nimp - No, Description Cu . | #Pb n Wi -} on |as | Co | Ag
11753 16 ‘Recrystallised Marble| 203 {11200 }[119560§ 15 100 Z410
11756 1c | galena ' 400 1463007 8800 15 =100 17
11754 1d | gossan 1800 | 660 240f 15} 100 :
11755 11e siderite 200 200 200¢ 15} 200
- 117587 - 2 - gossan 100 200 4004 13 (1001400
B 3a siderite _ 21030 30 401 151 200
' -9 3b carbonate gossan 503 20 1401 15 {100
1176 3c | gossan . 200 70 80} 15 500 '
SR 9 gossan 1 4100. 30 158 651 2001400
2 31 sulphides S <100 20 1 140311080 | 600
3 30 siltstone & sulphides| 100 - 80 196G | 70| 1004080
4t 40 i f "o 200 40 70 [ 15 (<100 (400
.5 42 -Argillite & sulphides| 100 70 1001120 § 100 [€00
b 44 siltstone & sulphides| 300 100 301 30} 500
7| 44a | Marble .| 200} 240} 130} 301 200
11770 | 142 Carbonata 2100 30 301 28 400
REUSI B B B Mo . 500 30 601 20 1100|300
21118 tuff and sulphides 200 30 120 | 380 <100 1300
3| 120a shale and sulphides 300 150 201 15 + 200
4 1206 1 "o L 4100 £20 10} 15 | 500
- 5 1120¢ magssive pyrite <100 70 201 551 100
b 1126 siltstone & sulphides| <100 240 120 5014 500
7 1128 canbonate tuff - 100 , 100 1300
11793 | 291 shale and sulphidas <400 20 401 190 200 |500
-4 | 22548 ankevite marhle 100 30 §01 10 1 100 (400}
' b | 228 shale and sulphides [<100 240 60 | 30 | 900 {400
11796 | 247 brecciated shale 100 20 | 4 60 { 100 400
7] 248 carbonate & sulphides] 200 260 2501 70 | 100 {500
- 8] 249 gossan - - 12100 | 3700 |4780 | 20 | 200 302
o 91251 - black shale 11080 20 10 |20 | 900 1400
11800 R56b6 shale and sulphides | 100 20 180 | 70 { 7GC {500
02401 | 269 carbonate £100 30 860 } 80 § 500 [409
o 21277 carbonate . 24300 30 701 80 § 400 {400
-3 1278 chert and sulphides - 104 120 | 120 1170 | 360 {400
02406 | 286 limonite gossan 300 30 60 [€10 {2400 (400
-0 7 1292 shale & pyrite . 100 248 20 | 30 | 800.{700
. 8 |268 | carbonate tuff 300 | <420 | 140 20 {1100 590
.8 1302 banded shale _ <100 130 110 | 30 | 500 {430
02414 [ 341 : ' ' L -
584 shale and sulphides 100 420 120 | 60 | 300 1400
02425 { ' " ! - 210D 30 140 1 60 | 300 200 2,44
_ - Gossan Samples . o
11719 1d gossan 400 1200 400 | T 700 =00 120
20| 24 f 200 50 | Tr.| Tr.| 60040 |29
21 -9 ! Tr, 40 . Tr.yTr [ 500 50 | 1€
.22 43 " Tr. 10 Tr.f Tr | 60C V10 10
o 23 249 i Tr, 560 350 00 800 L0040
11724 - 286 v 106 2100 (3000 |50 6034 70 | 2C
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CAPPENDTX 4

Thin Sectlon DLscrlptlons of Hock Sdmpltu' - Lol 42/71

- Note ?ofnrdlnates refer to ﬁeancn ffine Grid,

Rock Sah?ie 1b. Loéatimn 20440m N 14565m £ Poseidon Mine

'H Sg i Cream CﬂlOJTBd coérsely brystalline‘carhonate_rsck,
‘with galena..

TS 11590 This GDanﬁly crystalline carhonate ghou}d Str3Lt]”

be termed a marble; the carbonate appears very similar to the
Renison materldl—r"elderopleSLte ). Small patches and doubly
terminated guartz crystals occur throughout (except in cdraon:te
veins).. The rock has been fractured, and partly replaced by
quartz patches carrying pale spha]@rltp, galena and mangancoe—
iron-oxides, with minor siderite. The carbonate was determined
by XRD to be very similar to Renison No, 2 horizon carbonate,
though perhaps closer to siderite In composition,

PS. Y The sulphides are bmall pyrite crystals, small ( 58y L)

" and occasional larger (up te 1mm) patches of galena, and Pu]E
sphalerits up to 100y in size. They are a low lemperature hycdro-.
_thermal replacive phase. . '

Rock Sample 3b.' Location 21076m N 14754m E Dunkleytown
H.BgLa Celluglar geathlLe, boxworks derived from ? carbonsaie,.

1511656. This is a carbonate stsan, composed of geothite

boxyorks after fairly coarsely erystalline carbonate, and suall

-?uartz veins, Geochemical analysis for base metals and for Sn

and pos ibly Ti) could be usaful.

Rock Sample'ﬁa. Location 21380m N 14710m Lk Dunkleytown

HJsSp. Fine grained grey brouwn clastlc rock,

IS 11691 This is a fine grained tuff of andesitic-basaltic

- composition. The main conponents are fresh small fragments of

oligoclase~andesine, augite, magnetite, addesite rock and green

-glass (some is devitrified), in a fine, almost isotropic matrix

of dusity, ashy material. Some carbonate fragments are also
present as well as occasional lenses of ferruginods siltstone,
This rock probably belﬂngs to the Crimson Ereek Formation. .
Rack Sample 6b. Location 21383m N 14705m E Dunkleytown
H.Spe Dark grey, fine—=grained clastic rock,

TS 11657 Essentially a tuff, though with-nonwpyrnclastic
‘components., The rock could well be correlated with the

Crimson Creek formation. It consists of small fragments of
plagioglase, andesite, carbonate, devitrified glass, vesiculer
material, and occasional larger pieces of argillaceous, carhon-
aceous, pyritic siltstone (folded). The mater/CEﬂPﬁt is dark,
semi~opague dusty material including clay, carbonazeous mafLeL,
very Fine pyrite, and probahly fine glass.

Rock Sample 10 Location 21900m N  14820m E Pieman River Rosd

HL.S i Flnely laminated red/grey siltstone,
220,

'l§u11692 A uniform ferruginous siltstone, in which less

fe:rug%nous streaks (grey) altemate with thicker hematitic
layers, though on a micreoscopic scale the interlayering is
very fine and subtle, with small scale falsebeddino and .

graded bedding {becoming more ferruginous with finer grain).

-The silt grade grains are angular quartz fragmenis,and some

fine plagioclase, with a ferruninous, argillaceous matrix.

This rock is mest probably a turbidite; the iron oxide is

a chemical precipilale, perhaps asgociated with vulcanisa,

A
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Rock samplé;qﬂ-_Lacatioh 21690m N. 15470m £ Dunkleytown Area.

'H.Sg._ -';Vj_ErEy ‘green, Fine_grained argillaceoﬁs roclk.
1§ 1169%. ¢ This fine qrairned chlorite rock is believed to bs

‘an altered glassy {vitric) tuff. It consists dominantly of sumall

fragments of semi-isotropic green chloritic material, and anguliar
guartz fragments, with relatively abundant fine leucoxene and

- leucoxenised ilmenite. '

Rock sampié-so Location 21860m N 14850m E

'H.,Sp.. = Greenish brown coarse clastic rock; ? lithic tuff.
15 11694, This is actually a hrecciated tuff, composed of large

and small fragments of brown, ferruginous, fine grained tuff set

in-a chlorite—quartz matrix., The tuff itself is quite similer to

6f, though lacking pyroxene fragments, Occasional tuff fragmenils

. gontain patches and veins of albite crystals.. The rock was brecciated

and invaded by veins of chlorite~quartz-sphene.

‘Rock Samplé 33 Location 22115m N 14960m E  Crimson Creok.

H.5p. . Fine-grained green, vesicular rock with minor sulphide,
TS 11658, | This is a vesicular oligoclase-dolerite (microgahbbro)

composed of oligoclase laihs, 'interstitlial fresh angite, leucoxenissad
primary oxide opaques, and secondary fine chlorite, The small ovoid
to spherical vesicles are filled with chlorite and fine carbonate,
Dcecasional ‘patches of serpentimous material sugpest the former

. prosence of olivine., This rock is closely similar to the basic

Ps. | The polished section shows diffuse patches of fine

pyrrhotite, traces of chalcopyrite and pyrite. The sulphides have

been introduced (ie. ithey are not of primary magmatic origin) and
could thus 'be significant in a "Renison" context, - :
. . ‘ . . T . ) N

 Rock Sample 444  Location 21650m N 14260m £ Crimson Creek

- H.5p. .- Cream coloured carbonate rock with fine sulphides.

16 _11685. As in 1B, this rock is strictly a mathle, because

of its crystallinity. It has a distinctive fabric, and the
carbonate shows and unusual texture, Whilst the rock is composed
of interlozking carbonate crystals/auerage 0.5mm in size/, t@ese
individually have a microgranular texture and are composed of small
(40-50u) chrbonate grains; these have recrystallized to tne larger

patches whilst retaining the relict granular texture. The rocx

is cut by carbonate—quartz veins,. and MnO, veinlets penetrate the B
rock. This carbonate was shown by XRD to"be virtually identical with
that of sample 18. o . : :

PS,. % Poikiloblastic pyrite crystals are scattered throuah
the rock, and there are occasional small (£50u) grains of galena,

' Rock-Sampl% 44b Location 21650m N 14260m £ Crimson Creek
- H.5p. ';I! Pale grey chert.

15 11696, This is a dolomitic chert or cherty dolomite; the
E?Epmrtibns of the two minerals vary, but on the whole, do¥omite
prebably dominates. = £vidently the tuwo minerals were deposited
simultaneously, and small (20u) rhombs of dolomite are embedd=d
in the chert. Vague bedding is present, caused by the layered
distribution of carbonate rhombs. Very thin pyrite veinlets

cut the rock, and post—date the lithification..

;.'Ruék SémbigJSE Logation 22220m § 14560m £ Costeoan.

H.5p. Mediun grained green clastic rock.
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15 11697, -lehis<tuFf is essentially a'lithic_tuFF,becaQse Toclk
fragments of volcanic origin are dominant. These are mainly

aridesitic, ‘though with a variety of fabrics, with basalt, glass
. "and trachytic rocks also represented. ‘The matrix vonsists of
- plagioclase, ;pyroxene, oxide opaques, glass and serpentine. This
~rock resembles No. 305, and quite possibly correlates with the
‘ Crimson Cregk Formatlon. '

. ; ' _ '
Rock Sample»99 Locatlon 20800m N 15850m € - leaqt Creek
H.Sp. jf medlumfflnc glalned grey clastic rock,

TS 11698. .i Two rocks are in eontact in this specvmen. The coarser
{older) rock is a fine grained tuff, similar to 6B, composed of
“plagioclase, glass, chlorite, opagues and dust (ash) The finer
tock (younger, judging from the nature of the contart) is probably
an ash; it is exceedingly fine and semi-isotropic, and individual
components are not recognizable. This is common with wltrafine
'pyrnclastlcs, mhlch are Very prone to alteration, '

" Rock Sample 11? Locatlon 21690m N 13590m E SUCLQSS Creek.

H.Sp« i Flne-gralned lamlnated sediment,
1S 11660, | A micaceous, arq1llaceous siltstone, with thin

carbonaceous partings, The main constituents are subparallel fizkes

of muscovite and silt-sized gquartz grains in a matrix of fine

argillaceous material. Occasional fine, detrital zircon and tourm—
-~ aline ograins occur. I . :

A

Rock Samplé:118 Location 21685m N ~13420m £ Crimson Creek.

_  ;- an.Sg. ‘% Finemgralned grey sediment with slump structures.
. - 15 11661, A fine grained tuffaceous sediment, showing intra-

formational slumping and folding, fine lamination, and some grad
bedding in sections., The rock is believed to consist of non-
pyroclastlc as well as pyroclastic components, with occesional
fragments of extrusive dgneous rocks and coarser cleavage-fragments

. of oligoclase, in a very fine, semi-opague and semi-isotropic matrix
(mainly altered fine ash)., Leucoxene and fine carbonacenus matier
provides ¢oleouring. Carbonaceous matter also line veinlets of quartz
cutting the rock; +these veinlets are themselves cut by later queartz-—
chalcopyrite-~? halloysite veins, This rock could well be correlefsd
with the Argillite'Unit-at Renison. L ' '

el Sk R

Rock Sample 123 Location 21520m N 12860m € Crimsbh Creek.

H.S5p. ﬁ Dark brown red fine gralned rock with ? xenoliths,
TS5 11700, | This rock is best regarded as an indurated argillite

with included clastic fragments of carbonate rock. The carbonale
occurs as small rhombs, cleavage fragments and occasional larcer

(up to small pebble or grit size) Fragments of crystalline carbonzte
rock (ie. marble). These, and small grains ¢f chert, are embecdsd
in a very fine, lithified ferruginous clay matrix. Carbonate is
guite abundant throughout; it originated from the bedded carhonates
in the Argillite, then this rock must be younger, perhaps part of
the Dundaségroup.' ' . o ' :

Rock Sampl% 225b ucatlan 21845m I 14765ﬁ £ MUrchlvon Nine.
H.Sp. |
15 11§§§.'; A well-crystallised carbonate rock whlch strlculy

should be termed a marble; since the carbonate is "ankcrite" it

‘is an ankerite-marble, The fairly large lntellocklng cr;stals A
separated by thin FllMo o carbonaceous mategrial and manganese G ida.

Occasional grains-of pyrlfe, and small detrital grains of guartz aﬁ:
~muscovite, are present, They tend to occur in layers. :

N07E = /O?j& 4 sz‘:S‘/ﬂ-\? o P

Crey,‘medlumﬂgralned carbonate rock.
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_Creek saquence.

; ::'rnj

R«:.k hm"’"’ o L’b‘dm" 2“*"0 ] "J 'H-T(.J‘?hﬁ .- Dv-\Kh:} Youn .
H. Sp. Cwur, Fine 3rumd. +,,cp or Mﬁmu Sedimgnt :
by mJCTG%CUDlC

Thls is a. Flneugralned 1ntermcdiate to basic tuFP

' Wlth a mlrture af lltth, vryatal and vitric cowponantb.

I,J

-Average. grain size is 0. 1mw., though occas;onal
larger fragment° up to 3mm, in size do ocour.

The. major constltuents are small cleauage - Fragmﬁptg
of planioclase (sodic- andedsine), devitrified basic.glass, and
small Fragqents of andesite, tuff, chert, and obther roeks. Quartz

'gralns are also present

1 - .
- - *l- Interstitial materlal consists of Flne gralnud
secondary minerals such as chlorlte, a carbonate, epidote and

lencoxene., :
‘ i

i ThlS rTock unit is qulte poss 1b1y'part of the Crimson

Rock Samp]c 279. Location 21785m N 14?70m C Crimson Creek
H.Sp. = Fine grained grey green schistose rock.

TS 11713.  This is a fine grained, spotted chloritic slate

ar perhaps hornfels) with relict orientated fahric. It consists
of numerous irregular patches of pale green isolropic chlorite
in an extremely fine grained matrix which is probably tuffaceous,
at least in part., Much of the matrix is cloudy, poorly defined
and semi isotropic, The chlorite patches may be pseudomorphous,

perhaps after glassy material though this is not known. . The

rock may well he an altered auh it differs from the tuffs so
far descrlbed. o :

Rock Sample 299 Location 21270m N ~12775m E Dunkleytown.

HeSp. . o Dark,- flne gralned arglllaaeouq rock.
15 11715, « This is a massive grgillite cubt by irregular veins

of goethite, staining the adjacent rock. It consists ef recrystszllitl

clay, as very fine flakes with subparallel orientation. FVine
carbonaceous streaks glue the roek its dark colour., The rock is

‘guite featureless._

~Rook Sample 338 Location 21625m N 24560m £ Crimson Creok.

. H.Sp, '+ Fine greenish grey shale. _ _
15 11721. This shale is tuFFaceous,-howeuer,‘the proportion

. of pyro:lagtic material is difficult to determine with any
confidence, since all the components are fine grained and diagengi—-

icselly altered. The teock consists of silt sized and clay sized
particles of guartz, plagioclase, clay, oxide opaques, fine
leucaxene; and devitrified glass bedding is quite well developed
and is caused by alternating silty and clayey layers. = This rock
is probably grddatlonal between a tuff and a normal shale,

Rock Jampbe 361, Lacat10n‘21425m_m _12595m_E Crimson Creek..

H, 5p., { ' Dark Qreymblack fine grained rock with clay pellets.
TS5 11722, - This is a black silty shale, with carbonaceous

fragments ‘and clay -pellets, It is composed of silt sized grains
of guartz anf fine muscovite flakes embedded in a carbonaceous
tlay matrix. Lense shaped clay pellets differing very little
from the senclosineg rock except for the orientation of the musco-

“vite flakes, are fairly common and there are angular fragments of

carbonaceous matter. Some earlthy limonite was lntioducrd
probahjy durlng diagenaais.
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